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REMARKS 

By this Preliminary Amendment originally-filed claims 1-5 have been 
cancelled and replaced with the new claims 6-10 which are believed to place the 
claims in better form for consideration upon examination. No new matter has 
been added. 

The amendments to the original specification are provided to address 
grammatical and syntactical errors in the translation of the original German 
language specification. No new matter has been introduced into the application. 

The amendments to the "Claims" and "Abstract" are reflected in the 
attached "Version With Marked Changes Made." 

Favorable consideration and allowance of the claims are respectfully 

requested. 

Respectfully submitted, 

Dated: November 13, 2001 By:_ 

B 
R 

BAKER BOTTS L.L.P. 
30 Rockefeller Plaza. 44th floor 
New York, New York 101 12-0228 
(212) 408-2562 




NY02:356445-1 



4 



A34361 (071308.0171) 
PATENT 

Version With Marked Changes Made 

I CLAIM : 

4^6. A data transmission system having distribut e d control functionality for use in 
machines a machine having control functional units a pluralitv of drive svstems .-said 
s y s tem comprising a network e d movem e nt control syst e m which controls compl e x 
proc e ss e s, wh e rein information relating to movement control can b e int e rchang e d by 
m e an s of real tim e cross coirununication b e twe e n th e control functional luiits. ^ 
a control functional unit associated with each drive system, and 
a network interconnecting said control functional units for rea l time cross- 
communication b e tw^ ee n th e there between. 

whereb v a network e d movement control syst e m which control s complex 
proc e sses, wh e r e in infonnation relati ng to move ment control can b e int e rchang e d bv 
m e ans of real from anv one of said control functional units is simultaneouslv transmitted 
to all of the other of said control functio nal units. 

Sr-Z^The data transmission system according to claim wherein the real-time cross- 
communication can be carried out using Ethernet links. 

^T-g^The data transmission system according to claim wherein the control functional 
units can be synchronized by means of Ethernet real-time cross-conununication. 
4T-£^The data transmission system according to claim wherein data and 
synchronization signals from drive regulators can be interchanged with an associated 
control functional imit using Ethernet real-time communication. 
^i^The data transmission system according to claim wherein the machine is a 
printing machine. 
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ABSTRACT OF THE DISCLOSURE 



Th e inv e ntion r e lat e s to aA data transmission system havin gw ith 
distributed control functionality for machine tools, production machines, and 
robots, having a pluraHtv of control functional units, has a respectivelv networked 
movement control system which controls the operation of the control functional 
units in complex processes, hiformation relating to movement control can be 
interchanged by means of real-time cross-communication between the control 
functional units. An Ethemet link can be used for real-time cross-communication. 
The use of the data transmission system for printing machines also represents an 
advantageous application of the invention. 
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BAKER BOTTS L.L.P. 



30 ROCKEFELLER PLAZA 



NEW YORK, NEW YORK 10112 



TO ALL WHOM IT MAY CONCERN: 

Be it known that I, WERNER AGNE, a citizen of Germany, whose post 
office address is Himmelgarten 21, 90552 Rothenbach, Germany, have invented an 
improvement in 



[0001] The invention relates to a data transmission system having distributed control 
functionality for machine tools and production machines, and robots, hereinafter 
machin e referred to generallv as machines , and fiulher having a networked movement 
control system which controls complex processes. 

BACKGROUND OF THE INVENTION 
[0002] A data transmission system which can be used for machine tools, production 
machines, and robots, is disclosed in the document "Standardisierter Feldbus fiir die 

NY02:356444.1 

NY02:33»t33T4- 335422.2 -1- 

COMPARISON 



DATA TRANSMISSION SYSTEM HAVING 
DISTRIBUTED CONTROL FUNCTIONALITY 



of which the following is a 



SPECIFICATION 



FIELD OF THE INVENTION 



A34361 (071308.0171) 
PATENT 



elektrische Antriebstechnik" [Standardized fieldbus for electrical drive technology], VDI 
Reports 844, "SERCOS Interface" report, page 69 et seq. The SERCOS interface allows 
time-controlled bus access to drives. The data messages which are intended for the 
individual drives are in this case sent in a fixed time frame. An open-loop or closed-loop 
control system carries out the master function (control functionality) and sends a 
synchronization signal in time with the cycle time, in response to which the individual 
drives, i.e., the slaves (secondary functionality), transmit their information to the master. 
[0003] A drive concept for a printing machine without a shaft is disclosed in 
WO 97/11848. There, information which ensures that the angles of the drives are 
synchronized during printing rotation is transmitted exclusively via a synchronization 
bus. 

[0004] Today, it is becoming increasingly important to provide machines, such as 
machine tools, production machines, and robots, (machines) with a network data 
communications structure, in order to allow production data to be gathered, evaluated and 
distributed. It is also frequently necessary to match machine units or subunits, and robots, 
to one another in a production process. 

SUMMARY OF THE INVENTION 

[0005] The object of the present invention is to provide information for movement 

control systems, which simultaneouslv control complex processes in networked machine 

tools, production machines, and robots, simultaneously, and e v e n in addition to existing 

data links. This object is achieved through the discovery that information relating to 
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movement control can be interchanged by means of real-time, cross-communication 
between the control functional units. All movement control systems which control 
complex processes can thus react simultaneously to relevant events in a matched manner. 
[0006] In a preferred embodiment of the present invention, real-time cross- 
communication is carried out using Ethernet links. Using Ethernet makes it is possible to 
use known bus protocols. Particularly when using fast Ethernet, the very short bus cycles 
used can result in a wider dynamic range due to the movement control system controlling 
the complex processes. The wider dynamic range advantageously makes it possible to 
stabilize process discrepancies more quickly. 

[0007] In a further preferred embodiment of the present invention, the control 
functional units are synchronized by means of Ethernet real-time cross-communication. 
This enables the stringent requirements for synchronized running to be satisfied, since the 
master drives can be matched in real time. 

[0008] In yet a further preferred embodiment of the present invention, data and 
synchronization signals from drive regulators are interchanged with an associated control 
functional unit using Ethemet real-time communication. Matching of all the drive 
regulators in a drive group using real-time Ethemet advantageously makes use of all the 
conventions defined in an Ethemet, and allows real-time matching of all the drives in a 
group. Thus, for example, high-precision and low-error position control actions can be 
carried out. 
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[0009] One preferred use of the present invention is in printing machines. In modem 
printing machines there are a range of individually driven rotating machine elements 
which are dependent on one another and are matched to one another. A disturbance in a 
driven machine element in a printing machine can thus also be reported immediately, that 
is to say in real time, to other machine elements. All movement control systems 
controlling complex processes can react simultaneously to the disturbance in a matched 
manner and, for example, can avoid paper jams and torn paper webs. Printing machine 
downtimes can thus be minimized. 

DRAWINGS 

[0010] The invention is described in greater detail below and in the context of the 
drawing, in which: 

Figure 1 shows a desig n The single figure is a schematic lavout of a 
printing machine incorporating the invention . 

DETAILED DESCRIPTIQN OF THE INVENTION 
[0011] Figur e 1 shows M the design of a printing machine r illustrated in the form of an 
ov e rvi e w illuGtration. Pap e r drawing. pap er webs PBl to PB3 run from paper rolls PI to 
P3 through printing units Dl to D3, and to a folding apparatus F. After passing through 
the printing unit Dl, the paper web PBl also passes through further processing units; 
however, they are not shown in the illustration in Figure 1. drawing. Thus, in Figur ethe 
4T drawing. the paper web PBl ends in a dashed line. 
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[0012] A Each printing unit Dl to D3 is represented in the illustration by an 
approximately H-shaped outer contour. The printing units Dl to D3 each contain ten 
cylinders, which are arranged in two groups of five cylinders each. The cylinders fefer 
te represent all the cylindrical or wheel-like machine elements in arespective printing 
TOft units Dl to D 3, and in a folding apparatus F. l^ The paper webs PBl to PB3 run via 
these cylinder groups, which are r e f e rr e d to as constitute printing points in the printing 
units Dl to D3. 

[0013] A printing point essentially comprises a rubber cylinder, a plate cylinder and an 

inking and moistening mechanism. Each printing point can print ink on one side. All the 

printing points which act on a folding apparatus F, that is to say whose printed paper 

webs PBl to PB3 are passed to a-folding apparatus F, are included in a rotation process. 

In this case, the printing units Dl to D3 are normally acconmiodated in printing towers. 

Each individually driven cylinder has an associated drive with a respective drive regulator 

Al to A35. Th eEach group of drive regulators^ Al to A lO. All to A20 and A26 to A 35 

of arespective printing uni tunits Dl to D3 and A21 to A25 for the rotating machine 

elements of the folding apparatus F havehas aone drive regulator^ A-t-tei^ AM 20. A21 

and A26 with a control functionality LFl to LF4, for each group. AEach group 

compris e sg f drive regulators Al to A3 5 which are networked intrinsically in the form of a 

ring. However, an important feature is that aan individual drive regulator A4-tel^ A^20, 

A21 and A26 with control functionality LFl to LF4, is available for aeach group. Any 

other data networking which can be carried out within a group is thus also possible. This 
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also includes, for example, serial or star linking. The drive regulators A l. A20. A21 and 
A26 which have the control functionality LF l to A3# LF4. are represented by an op e n, 
virtually squaro, g rectangle . Th e driv e r e gulators Al to A3 5, which hav e control 
functionality LFl to LF 4 , ar e id e ntifi e d by a boundary r e pres e nt e d b v drawn with a 
thicker line than the other regulators . 

[0014] Th e re is a data link from Each of the control functional units LFl to LF4 i§ 
coupled to a r e spectivel v respective one of associated control comput e r computers LI to 
L4. The control computers LI to L4 are connect e d networked tein a control computer 
communication system bv links LKl to L K3. This is 3 and illustrated in the drawing by a 
dashed fa elines . Other embodiments of the data networking are also possible. 
[0015] A control computer LI to L4 carries out higher-level process organization and, 
in the process, normally defines data or parameters that are not time-critical. Thus, for 
example, the control computers LI to L4 can be used to define the printing units Dl to 
D3 via which a paper we bwebs PBl to PB3 will run, and which drives are intended to run 
synchronously to one another. 

[0016] In the event of a fauh, an operator of a printing machine thus has flexibility to 
decide which of the printing units Dl to D3 will be used. However, this also requires the 
capability to pass information relating to movement control flexibly to individual printing 
units Dl to D3. According to the present invention, this is achieved by cross- 
communication 04-te L 02 and Q3. The croGG Cross -communication Ql to Q3 is a data 

link with real-time capability and thus ensures that essential information is available at all 
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movement control points simultaneously. This includes, for example, synchronization and 
error signals, and signals which necessitate immediate action. 

[0017] Th e driv e s Al to A25 are associated with the folding apparatus F in th e 

illustration shown in Figur e 1. The driv e A21 has the control functionality LF3 for th e 
driv e group associat e d with th e folding apparatu s F. 

f00171 [0018] In what follows, it is assumed that a specific fault in the folding apparatus 
F can be rectified by reducing the speed of the paper wef kthrough the system . Once this 
fault has been detected, the drive A21 with the control functionality LF3 of the 
beMifi gfolding apparatus F transmits a speed reduction signal to other control functional 
units LF44e L LF2 and LF4. The control functional units LFj-te L LF2 and LF4 know, 
via the control computers LI to L4, which of drive regulators Al to A35 are controlling 
the movement of the p aper webs PBl to PB3 eftg the folding apparatus F. The respective 
control functional units LFj— te l. LF2 and LF4 signal the above-mentioned speed 
reduction to the n e c e ssar v aDDropriate drive regulators Al to A3 5. ^ 
[0018] f004i4-The cross-communication Ql to Q3 in real-time means that all the control 
functional units LFl to LF4 have this information at the same time. Once a fault has been 
identified and a counter measure has been initiated, this leads to an immediate reaction at 
the same time in the drive groups. This advantageously allows an improved printed 
product quality to be achieved. 

rOOlQl f0020f Since all the control functional units LFl to LF4 are connected by means 

of real-time cross-communication Ql to Q3, this ensures that all the information relating 
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to movement control is available all the time throughout the system. Even if the system 
operator has to reconfigure the system, in terms of the profile of the paper webs PBl to 
PB3, as a result of a fault, there is nevertheless no need for him to carry out any rewiring 
for information distribution. In particular, complex, fi-eely configurable production lines 
which use machine tools, production machines, and robots in the end profit fi-om the real- 
time capability of the cross-communication Ql to Q3. It is even conceivable for such 
flexibility to be made possible for the first time by the use of cross-communication Ql to 
Q3 with a real-time capability. 
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I CLAIM: 



A data transmission system having distribut e d control functionality for use in 
machin e s a machine having control functional units a plurality of drive svstems .-said 
s yst e m comprising a n e twork e d mov e m e nt control syst e m which controls compl e x 
proc e ss e s, wh e r e in i n formation rel a tin g to movement control can b e int e rchang e d by 
m e ans of r e al time cross-communi cation betw ee n th e control funct io n al units, ^ 

a control functional unit associated with each drive system, and 

a network interconnecting said control functional units for real time cross- 
communication b e tw ee n the there between. 

whereb v a n e twork e d mov e m e nt control svst e m which controls compl e x 
proc e ss e s, wh e r e in infonnation relating to movement control can b e int e rchang e d by 
m e ans of r e al from anv one of said control functional units is simultaneouslv transmitted 
to all of the other of said control functional units. 

ir-Z^The data transmission system according to claim wherein the real-time cross- 
communication can be carried out using Ethernet links. 

^R^The data transmission system according to claim 4:^^ wherein the control functional 
units can be synchronized by means of Ethernet real-time cross-communication. 
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47 —9. The data transmission system according to claim 4^ wherein data and 
synchronization signals from drive regulators can be interchanged with an associated 
control functional unit using Ethernet real-time communication. 

&^ \0, The data transmission system according to claim 4-^ wherein the machine is a 
printing machine. 
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ABSTRACT OF THE DISCLOSURE 

Th e inv e ntion r e lates to aA data transmission system havin gwith 
distributed control functionality for machine tools, production machines, and robots, 
having a plurality of control functional units, has a respectivelv networked movement 
control system which controls the operation of the control functional units in complex 
processes, hiformation relating to movement control can be interchanged by means of 
real-time cross-commimication between the control functional units. An Ethernet link can 
be used for real-time cross-communication. The use of the data transmission system for 
printing machines also represents an advantageous application of the invention. 
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